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(54) IMAGE DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To reduce drastically power consumption in 
the whole device by stopping operation of a source driver 
in vertical and horizontal blanking intervals of a video 
signal. 

CONSTITUTION: This device is provided with the source 
driver 2 driving a liquid crystal display element 1 having 
display pixels arranged in matrix, a frequency division 
circuit 4 generating a timing signal driving the source 
driver 2 by an input of a clock signal, a control signal 
generation circuit 13 outputting a control signal to a clock 
signal selection circuit 14 synchronizing with, the 
blanking intervals when the vertical and horizontal 
blanking intervals of the video signal are detected and 
the clock signal selection circuit 14 stopping the clock 
signal supplied to the frequency division circuit 4 by the 
input of the control signal from the control signal 
. generation circuit 13. 
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3Pf§^£j«& 1 3 i:, fBHBie^fiailKH 3*6©fW 

y*ew?±3«.5*p>.y*fB*KRiHi»i 4t#i& 
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±.mmmm^mt)^mfr e. ©ftwe^ © xmz «t ^> t, 
±E«i»iHiec«i&r s ^ o * *mtt»±z*& * d 

* * (ft jt^« t nt ^ S d i: 4» SJc i: "T S iffl^ 

2 ] ±EK»iai»ttx * n y *«^© AfcC <fc 

isaao*v^t:f}t±3f#s ^ *i«R4:-r5W*JS i re 

[B*S 3 ] ±fB* u y *fflt*Stts ±IBSS»fi ^© 
3SS,Ei:|B]«{4, &4^liS/7 Fuy7*SlJ«« h 

5 > s; x * © g&tt«m#£ it ±f smiifiiE *» e> g& u & 
Si:ft£, ^ny^flW©**©*^ $ i^Ct^-CHi 

±Effii»ffirema¥©a» e> mmm^v xti iz i^t, 
±127^- n n y ^ r ii]s§©n '>77 mff*&± a s 

liBXmStB. 

[0 0 0 1] 

icbu m\zmM>m&£w\9m.TF- ! m : $-£ft : t; v*,? 

[0 0 0 2] 

7>? t- * h ^^saaaa^SEBttN ea 1 1 t^-r 

<fc"5t, 0 1 fc, 0 IS 

fgft-rsv— x K7^mo 2*sj;^y- b K^-r m i 

0 3fc, *Dy*jg9CL.K*:#JBUT*'i'£>$ r «^ 



(2) &m¥8-3 0 5 3 1 6 

2 

clks • cLKGS^ja-rs^jaiisiBii o 4t^e>« 

[0 0 0 3] ±SBV— * 0 2 fct, 0S*l£EI 1 

0 6, v-yyu i/#7><i v?- 1 o 7— , -9->7*u></3 

5/^1 1 0-s My:7 7'[lg&l 1 l-£flfx. 

10 [0 0 0 4] IP*>, V-X K7^ni 0 2ffi> 5. 

1 0 5£A2>£*lSi:, ^>^ft^CLKS 

[0 0 0 5] ity^uvy^i^jPh^y^^fr"^ 

«1f>^J'^'fyf 1 0 7©y-H«^lCA**n 
Si:, C(D1t>7'J>y7^ y?M 0 7©V— jaig^tC 
*tt£ftfcl**fi*ttl 0 6A»6«|&*fl4IBMft®^*« 
ItV^U >^£ftS„ ■€• LT, iftS^Jl^FlO IT© 

20 mmmm<Dm^mz^tz^w-^^mx'±mmmm 
y^yy- 1 o 8— tB*e»ns. 

[0 0 0 6] ^©^, b7>^77ff^-iSl 0 9^p?>« 

j&^ns h^sxy^m^iK &&<Db ^ 

U^Y^y^y7 7.-( \y?M 1 0©±T©y- biS^tc 

y">vi o 8 ---izm z%titzwmm^<Dy'>y'v y-y? 

^t^is©7ty 7 7[iiisi 1 1'— t^n-enai 
A^ns. d©i^tti->7''; 

30 >{I^hLT^'V7 7'lElSl 1 1 &7>LTMJ1SI 

tB^I 0 1 \zmm£tltzV-7,^y. v-f> 1 1 2Kft 

[0007] ±ib^- >> 7 r ®is 1 1 1 1±, mz.&m 1 2 

C^tiiC, WSONMOSttJBHIISl 1 3 

©pmo stmmwt 1 1 4 tt-M^ntos, 

[0 0 0 8] ±IBNMO Smmm 1 l 3 l±, ^5«4® 
iVd d i:fS«te«iiV s s h<DM\zmn\z&misiitz 
2fl©n-7 e -^^-;i/M0 S (Metal Oxide Semiconducto 
r)h7>-^^ (WT, NMOSb7>^^J:t>t 
40 S) Tr 1 • Tr 2*»?>«^^nTV>So ±IBNMOS 

h^v-^i'Tr i©y— [•mmizith^yy.yy^-i 

±IBNMOS h7>-^^Tr 2©y— MSCttyW 
±B3Plh5>^*©ttfigjatB: % «a©PMOS*W& 

dies 1 1 4©^*^— KVo*sgs»$nr^s. 

[0 0 0 9] ±EPMOSttJB@Bl 14tt, ffi 

BffiBBVddtfiBffiBBVs st©lfflCifi5Ulc»« 

g n/c2(B0p-fti;i/MO Sl-7>-^j' (WT, 
50 P44©-S b^>^X^i:#»1-S) Tr 3 • Tr 4#"a#i 
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OLStlX^Z. ±!3PM0S h7>^^Tr4®y- 
h«©fC«±BuSONM0 SEISES 1 1 3©tB?jy-K 

©y- h maic b >w 7* «e v b p itma 2 n s «t -5 

Kft^TV^o ?Lt> ±i3PM0S^B(HlESl 1 4© 
h7>^X^(DS^tU±v /^f 7 i lcom 

tlffi^V outlZ&ffiZtl, PMOSSUffJInlSSl 1 4A> 
e><D&t>ifiV-X/*x : 7 4 > 1 1 2£;frLTMIiai5r^ 

[0 0 10] Lfctfot, H^-f ^1 o ziz±m 10 

ffli^ny7r@^i l l £<£ffl-tiU£> y-^y^ 
5-f>i 12 ©tt;togS:J3«fci^£^S3?#*£ < &o 

^7^IelE&l 1 l^g^^nSo ftx My 770SS1 
1 Hi, ±f3#tfi£©^£?>-*\ #J;U£flrIfS§»g*Ii§ 

[0011] ±E*J*T?tiU K5-TM1 0 

2, y-h p5-f/tl 0 3&re*-T4fci&t: N *^5> 
</{i^CLKS. >y{S^CLKG£{&£T3<& 20 

[0012] t z 5 —Hats mmm<o 1 
[0013] i£fl£&£NJHictK «»«©#¥ 

ift^H^tB^m^ e. *©Sit**IBW©*]|S©7j<¥^ 

m-7^>*>ymm&&&-tz>o 30 

[0 0 14] Lfz&-DT, «E*©«J«-eU\ ±IBLfc7jc 

v * C L K ©«*&ai * @»*5 i V * n y <7 © ^ c L 
K©»«Ih1IS1 0 4tt»tf?UT^fc. 
[0 0 15] Sfc, ±I3SK*5<ttJ t 7jc¥7'7>^><7'ffi 

CLKS • CLKGIi, dOWMCiiM^UT^fc. t 

[0 0 16] ^CT% tH*.fcmRW3-5 6 9 9 2^& 

©tt^^^rS^fflllHli^ii^^trMSIEttlHlSSA 5 ^ 
[0017] ±§3&j8tCJ;ft« , WM/^»©fi$H 
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[0 0 18] 

-hF?^uo 3«-en-en^f>f^i cx-m^tix 
[0019] ^nc*ruT, a*^ ^HUHtcflsaiiJii 

fcSblZiJ^T.CDm^ (tf}6 0 0°C) feiT©7'D-b^jg 
JST% 5^3HR±©*»SJ|^ U n >»Bt±C^ 

[0 0 2 0] LA>U&#^ 3©J:ac*ttJI'>U3> 

<ttz<Dx\ E»js!fr*>E«s»a*Ji*u wmE&ua 

m-hm$LT'%tt<tiLr>X^Z>o ±!3ff^iB«i©o 
*» <7 d >y ^if^tSi' a y <7«^©*^©?«g 

[0 0 2 1] Sfc, BufBLfey-^ Kv-f 7^1 0 2©7t 
1 l(±, ftt«Si:bTlWft4&», h 

7>v'^^©Z^5 L -< y^VTKift^V—Z K5-f7^ 1 
0 2rt(C^^T?SS^-'5S7J©iy-gr#^:^<^oTV^ 
5. 

[0 0 2 2] £ 6 ±f3©4$M¥ 3-56992 

It^y-h K5^^C*JtS«R**©fi«SiaSjSi 

*nfce»|n|BT?©«!!H**©<ffi«t:ov^Ttt#Jt*n 
T^fcU©T% BI«fe^SB^43lt2^SCA©{£«& 

[0 0 2 3] *«B^{±, ±E&Eg«jSlC**«cSjlfc* 

©x-fe^T, ^©@e<]j±> wc, *ea^';n>»fflt± 
m. t * ^ r ^ ^fi^ c ^ s ti s s a£ «t vtkv 
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[0 0 2 4] 

i:#^E7 'J > v 7 fcJKj«*nfcHMIl*^*Efc*v^Ts 
t3tt$&-r5^ D y *flre*ffjh**4* D y 7f?lt#& 

[0025] m&m 2 ©maa^atiu a** i sea 

«*»3 1 caM3ftfe5 s -*«^K:{M&-ra£ffl©$' 

iis ±t3fgij[US§©g->7 hl^^^^l&l-S^D 

[0 0 2 6] iif:&9 3©III&&*%&BtiU R^II2IB« 
©Itftil^Bfi&UT. *Dy^ff±#Stt, ±I3$iJ 

^^©«ig«Ei:[Bl«{4> *«W/7M/ f ^i'*i 
^t5h7>^ 7 ©HflMBEa-fc t*±Easa£E A» £> 

[0027] if^ii 4 (Dmto&nmmaL* vhu^^tt 
s^ewawB^Aasft* t«c, 7 d * 7<t^© 

A73©7-f 5 >7*K £oT!Ba«^a?fc88tfc:*il&7* 

tD^V7 7 ESS©; ^77 ffrf£ £f?± 
[0 0 2 8] 

Wffl] W#flU©*j*fcJ:fttt* &*{£f§^©Sifi:fcJ; 
y t 7k¥7-7>^r>7'W^C[RlffiLTv *Dy7#lt#a 
£J: !K 188/(21^© 7 d y7fg^©«f&#ffjt£ti* 

©*5fc«*rta8ST?©ii3»«a©;fc§^m*ajSSEBC 
EWBKTfCiHBaafc^fcllM-rs;:*:** 

[0 0 2 9] daARJ-M 2 ©WH& £ .fcfttt, fS#JH 1 ©flsfll 
45»*T, ±l37D<y7^±^{c s tt), fgi&HSS©^ 



«©S/7hUy^^'sttt&-r«^DTy^«^*» fitffl© 
^^ISt:(9±^*5«t-5K.«toT^5©-e x Sk*©«fc-5 
■ {-^ffl©i/7 h U^7v7©ft8!g!a>£©«^KS^T 
^oy^«^©a*SfP±**5a^K:lt^T, Kftlal 

H***«E«K:*JW*» SttllB-V©ff3KB£&*Mk: 

io [0030] m&m 3 ©«Bg{3 sg#m 2 ©ftffl 

fcjDiT* 7Dy7f?±^©#, ftiJ®«9©A*{3j:^ 
T7Py7{f^£, ±13^7 M^777©S©»EEtlR] 
feSOtti'7 bUitXf.&mtiLtZ h^>v*7 
©Htt«E»« l*±I3«M®m*> £ Sffi Lfc«ffit:*ift 
•T5^hT\ a«l«©7D?;^»^ji:J:-3T3/7 buy 

^fel^CON • 0FF-T4 5 ©TS '>7 h 

20 ihT*t, £©fg*, ->7 M&fNc£-&^gfc*fm«7j£ 

[0 0 3 1] R«JS4©fl|j58CJ:niis * n y ^fltjt^ 
SK.fc»)» ^ft^©iiil*5 < i;i>'7k 3 F77>dr>7"^P^ 

ltsns©-^ Si«^J;V7j(¥7-5>^>7 - WP^(3, on 

*^*1C*I?S, IB»III»T©«»«;&£*Mfclt!l« 
4. 

30 [0 0 3 2] 

CUSE^Jl^ #^bj§©— fl^wz-oOTH l&^LHIS 

iS^lto^tiiU WT©SIS£fi?iJtoV>T4)|5l 

[0 0 3 3] *}IMfi?iJ(r^s?«SS^«B{i, m 1 less* 

1 fclMfrt 3fg»[HS§kLT©V-7s 
40 *itfy-M«7^^3i:, *Ds»*I^CLKW-f 
^ yym^cLKs • CLKS' • CLKGfC7>Ji-r-5 
5-iillHlSS4i:4ll^T^5o ^ ±I3^^^«T- 

at, *is®{btfls-5iiah7>y^^©ea»*ra±^ 

Eft I C©S5«3^ h©fi«Sjf*|g|5fe«>, ±8B«as? 

4:K»lHlBi:UT©V-^ h-5-f^*2*j«tt^y 
- h K 7 -f A 3 t ti\ ^feWnis 'J =3 >^JK±(r^E7 U */ 
>y 7 K ffM ? tl fc i> © i: ^ o X \ "> 5 . 
[0 0 3 4] r&HilTfvfil? Hi, la^USV^, fi^Jx.« 
•^h 'J 7*ttCEB#ftfcB!3RSi&ttSR-=P (77^-f7 
50 a^) ^©7>f '^>7"}if^{;:<fc!)iE»>-r£7-77^ 7 
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[o o 3 5] mmm^tLrit, m^mmv^y^T. 

$ (Thin Film Transistor: TFT) ^MIM (Metal 
Insulator Metal ) fH^?#{£ffl£ftT:fc !K V— J* K 

SM-^ t £ J; ^> T igft £ ft 3 o 
[0 0 3 6] V-^H7-f^2Ctt, ^-f 5>^ff^C 
LKS • CLKS' *iWliWft«^*«A**nsJ:-5C 

{i^CLKG#A7j£*T,5<fc-5£&oTl->£. o$ 
V-^K7^A2lt A*£ft£*>f ^ X/fg^-CLK 

s • clks' izfotxvk&mmt-vvyvyvxs, v 

C L K GtiSUT^ttft^^ffi^^^ 1 lz tiitiTZ 
[0 0 3 7] V-X Kv-fM2 fcL-Ttt, 0d*.tfBI2fc: 

•y-^^'j v?-7-\ v->yu>v^>^>D-8 

s>tM 0*J«tlF^^>j/7 7(HlESl lfcfc, ->7M^^^ 

[0 0 3 8] ±13^7 M^v^^5(±, #!lx.{£T FTi 1 

*-h;Vi/;*SPS#A7j£*i.5£: fltoSrofflc^ 
■i I >^f§^CLKS' i:^^-h;i;i/XSPS' #A 

tt, ^-Wvi^sps • SPS' bgnzpj 
ifCLKs - clks* *«A**nsfc-y->ru>y 
sr. v-**«#(*fwa tsaas n& t f 

-f->7"U y^7 

ntzv-yyv >y? >^>-? 8 -K.mx.wmzti&, 
[o o 3 9] •y->7-'j>^3>7 r >+j-8-tt, ^n-en 

h 7 >^ 7 ^ f - 1 o -©y- nicii, 

^•j>^3>^>-y-8{«:M«^nfe^ff^(i, h7> 

t h7>7>77X-f >vf 1 O-^ON^nSi:, 
^P'T'^-l' y?- 1 0— <D*tl?tl<D KU-f >mStgEigE 
ZtlTzS* v y 7 tnlSS 1 1 LT V-jX/t* > 1 
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2— £&g&£fu ^?e.t-x v-^^7-f>i2-A»e, 

[0 0 4 0] ^ *HSS0iiJT-tts F7-fy\*{l!lT-B* 

*;nt > 7)i>ft—ji< k^sc© v -7K7^f js&mm lt 

[0 0 4 1] y-r h-7^M*3t*3^T*>, V- 

10 * Yz'J rtZbWm.KLmmLtt.^yy Y Ui/TsZifimf 
£>*lT:fc>K HlCwti^C, 7}J^(H]S8 4 

-r**aES^ft*a«^jR? i vi\&ti-rz> & -5 cc 

[0 0 4 2] 7>/SlH]K4{±, ^ait-S^Dy^fi^ii^ 
081 4i>£31^l$Jcffi7j£ti;fc*D>;/£{f^CLK 

>^ft^CLKS • CLKS' £f-b Y5"(M3lzm 
*&-r£*-f ^ >^ff^CLKG^^*fej5E-rsJ:-5^^o 

[0 0 4 3] $fc s IBWke^tt^ ±13 V-^ K^-f A 2 

S9»«^ $r ^ D * * fi^jiiRBES ( * □ y <7 ^±^©) 
[0 0 4 4] BP*., ^£/£@8§ 1 3 B*^f§-^*s 

v7\mmwm®,i 4tttj*-r4«t5c:3a:oTv^. 

[0 0 4 5] Mfllfi^jGSlniES 1 3 H\ IllfJ: LT 
tt 2 fBCMff ^ 5:tBM53i:t^D.y^ S^ajRIsI 

40 7k¥^>^>^MB^^n«, "Hi" 

[0 0 4 6] * D 9 *<19aftlE]& 1 4 tt, 0 1 iZTjk-T 
«t-5t, HaiHl^i: LT©NORlHlK^e)J5;!3, ±|3^J 

■3T*nv^fi^CLK&a«fl«jK:ai*-rsJ:5K:3S:-3 

[0 0 4 7] OS!), ^D>y^(f^31*RlH]SSl 4T-ii, 
ATJ^nsSiJgfft^-As "H i" tfciTj^ 
"Lo" l'-<;i'tLT<7D^^{i-§-CLKcr)A7J* s ^ia 
50 £U Ctlti^T, 7>M1Ih1SS4©^d '^i^CLK 
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©A2>i)8(ctt±f3 "Lo" U^jWm^&Atigti. ft 

o" U^;u©«^©£iU V-7K7>fn2W-hH 
7^3CtJH&3nS©!e, *4 X >yfg^CLKS • 
CLKS* • C LKGfCfcS V-J* h'5>J rt2-*?>f- Y 

-^TUS. 10 
[0 0 4 8] ££s ^D»^fi^aiR|HllSl4Tftt, A 

*SnSS!fflHB^Jb* "Lo" WOWDtg, "H 

i" l^;i/fcl/T*Dy*ffl^CLK£*©$*$Waig 

IS 4 CHj*t S J: a fc * r? T ^ 3„ 
[0 049] o*t), H3fcij*-f J:3fc, 8Mfc«^©* 

¥77>*.>-ym?3Bx-iz, mms^te "Hi" 

-£©J8Bfl4\ CLKfct, "Lo" 

AT-fcfc, HHISftt "Lo" l^l/fc&tK *CDm?$ 

4\ fDif^ftCLKtt, »W©;t;i/*©^fcft*. 20 

nts w&<Dmm.7 : 7>*>7mmiz£i\,-\xt>., ±i3tK¥ 

^7>*>^J8F^P*KK*n>y*«^CLK«\ "L 

[0050] ffls ±83^ d y *m*mm®» ucit 
j££*x5t>©T-{±&^ mz.&A'ND®$&%i&misXt> 
"Hi" u^j\s<Dm^&tiiti2tixfrmiEi$§4<Dftfflm 

ffrfcf?±£-e*. 30 
[0 0 5 1] W±©«t-5C^Dy^«^aS?llllSl 4 
tt> 3#&ttJfc3ft4 2tt©WJ»« 

-tt-ctoT, Aasns * n y *e^fe±iaw«ns-^£ 

J&bT^&bTiiJ^-fachT-, #JHlB]e§4, v-*F 

2<D%m*&±-tzz£x\ %iw±i&<Dmmmti**im 
tnmtz'ztifixgz,, 

[0 0 5 2] LfetfoT^ 'i>&<£V — * l*7-f^2© 
CON/OF F-?&Sfietf*ntffi<^ 0»*tf* ~>7r 

*&x ±H3«s«#j:£-rftTv^&M 

b£*&v>„ 

[0053] aE»*nfc^Dv^ 

©i' »*-*S«dl-r* vy^^)6*y-h*fflVg 
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3£u Vg=0, *4^tt±IBh5>y;**©HttWft 
l"f I d tf««/h & 5 i: $ O F F T £ fc SbX h 

■So 

[0 0 5 4] d©J;ofC, *D y^B^aiREiai 4 
^ ftlWffll^flEdtlHlBl 3*»&©»J»«^©A*t:J:o 
T, *Dy*fi^ (^-T * >^{1^CLKS • CLK 
S' ) Sr. ±132' 7 YV*J7>9 5 <DV > 7 V > ? X 4 «y 

* 7 ©nfittt£E3-£ tt«aS«E i 6 5/ 7 h £ L fc*{fiu 
SS^Ii^:? hU^^ 5©HHiflVdd, ®«fir 

^ 5ttB*-r5Cl h l^** 5&fi£ftCON 

• OF F-TSCli:A s t*^5o 

[0 0 5 5] cntiO, ?Dy^C«S/7 M 

zmmmj3*m<Tz.t&x-gz>o 

[0056] *mmmx&. to* >?mmm 

ES14i:bT. N 0 R0g&^©lw31!iIS§£<£ffl LTOS 
cnCR££:flS*>©-Cttfe<* *WSIS1»4, V- 

T^fi^o 

[0 0 5 7] £©»^, ^7 D y 1 5 l±, 

mmm^mmm 1 3 * e> © 2 ww^jc £ t> ^ n >y * « 

^*l*IBiH L> > D y ^fi^ C L K S«$?WC*MB|5|B 

5{i> #J»«^*« "Lo" U^uoi:*, BP 
% lftflfc®^©*¥lft«MS^JWIIB L, fc t # , ONtt 
^h^t»> f&J®«^# "Hi" U^l/Oi:*, W*.^ 

m^<D7i<.¥77>*>ymm*mai,tzt%. off« 

[0 0 5 8] Sfc, ±B3<> D v *fi-s§3I}R[n]g& 1 5 ©* 
vT-y-ymffit Lttt, pf^MOS (Metal Ox 
ide Semiconductor) — F E T (OT, pMOS-FET 
tfji-TS) nmMOS-FET (J£IT» nM 
OS-FETi:?!r>-rs) tt-i^WCMOS (Conp 
lementary Metal Oxide Semiconductor) — I CtP^ZzZ) 
CMOSIDBs ^V>{i±IBpMOS-FET, nMOS 

- f e t <Dmtx mm $ n & m o s 0S& & ®« t t t, m 
©Mos[i]ss^^fflbfe©^if3t), ^Jx«fsam** j 

T% ^D-v^fi^aiRdlBl 5©^-f >v?->y[5]Bi:b 
TliCMO S@Kfe^t5i fc#S£ bOo 
[0 0 5 9] ±§3 b fc <7 p » » fi - ggj^Btt 1 

4 • 1 5I±, f5jntA7j©^D »y^e^&««:«-iaiHl 
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S&4i;©F«B£Ea2*i> t>JSIh]S&4 £ ? u -y*fi*§C L 
jg£ft5fc©T-ttfc<, 0!l^tis ^-/llelSS 4 i: v— K 

[0 0 6 0].,I©S^ V— ^K5-f^2*J:vy— h 
H7-f^3ti£^LT^D^^{H^SlRlHl^l 4&3^ 
fc£<7P>v^{f^jIIR(H]S81 5#EB£:fi£cDT-> ffiA& 

[0 0 6 1] ±B©«Jifcfc".fcftt& * D y *«*«R0 
SSI 4 • 1 5tiDs y&Lm^<D&B.jSJiVW7 1 7> 

©^P\y*<f^C«£3i!rt^A s ^±;*ft5©T\ Bwwa-^ 

[0 0 6 2] ^ntiO, ttS*5*«Slc43frS, V- 

* F^M2^©ffi»j[ai&T-©^gm7J©{g$£0£;i 

#©*gojMt«jntt«\ tt(cHffe&**JK?2:ffiHilslB 

[0 0 6 3] g=fe, ±13* o y ^W^IiRBSS 14-1 
5C±^ V— X h*7^f ^t2©#ffl©^7 hU^^ 5 
^$&1-S^D vtim {#4 ^>^{a^CLKS • c 
L K S ' ) {4ffi©^-VMli(C^lt^-&Siot^^-r 

CDS ^ V ^ T * o y * {!*§■© Hi * fcfPifc $ « 3 
[0 0 6 4] CJltiOv ^S&^ny*®^ 

c» s mmmti & i&m-r zztifixg&<DX\ ttn&a* 

StBCfcrt*, IBft0l&T-©«i}«*(©(£i«£03;:i: 

[0 0 6 5] W±©B6We tt, V— * ^ 2*±tf 
y-hK5-fA3 ©i^ K ^ -f /VZtt UT * a y >? (1^ 
SP*.*^ ^></fS^CLKS • CLKG£f?±-r-5«fc-5 
(I Lt^5 #HS£#iJ© =£ o Cit^lifS fcH^'f^J: 
'J '>y*<tr 3 *»©■*?», S2ft/10?£ifc#j«^V- 

[0 0 6 6] ^CT% ffJflfflre&ftisIB l 3t^t@ 

[0 0 6 7] wmm , %*Es8M& 1 3 a, hmwi^*> 

¥*WSttlRlW«^S»Hi-rSia|IWfll*«m@BSl 6 

(05) efr&ajasftfcfi* 



(7) »B¥8-3 0 5 3 1.6 
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(0 6) fcT«ia*nT^4. 

[0 0 6 8] raWffl^tBESS 1 6 a, 05 C^tio 
C % 3l/^*«**nfcpnp h7>^* 1 8« If 
;ffUT<^-5o :®pnp 1 8©x.= 

t/^Cl &3>UT365UCM«ffl«»VddCa«* 

ftT^So p np h7>^7* 1 8©^— *®&B£ 
tt, mnRZ&frLTmm.mmtXtlZtlZo pnph 
10 7>^;** 1 8©3L^*ttfiC£{±, ffilnR4^7>L 

&* stela hi i 9C»«*ii-r^4, 

[0 0 6 9] ±I3pnp h7>-^^ 1 8fct, 0 7t:S 
•ii'^FI©IM^77VbeA0t)fi<«:SJ:ON 
Ictts 05t^TI£^R2;fc < £tf:Jr J w^>*C l &» 
20 [0 0 7 0] bfctfoT. fittRl*J:a«RR40ffi 

mmzmmtzztiz^x. mm^wmmmm^ 

^-X ■ x • y ^i©M; W 7X V b e fci: 5 i 9 
[0 0 7 1] A*$n«SMfeM*®8Wfc®^ 

30 JSSdil-tN *¥:/5>*>^»§IH©7k¥R»!»^©* 
&-2>©T% pnph7>y7i'18t31/^4'S*Ic 

^tStlSo C©nl/^^«BSI cfct, =1 U*#*lC#> 

e>Ste@Bll 9CtHMti, ^©Ste0gSl 9T-«it4A s 
Ste^tLT, tta«^SYSfcLT(S^«»llllSl 7 

(E6) caasfts. iCDttam-^sYStts 08(3 

wt>^xt>, ±tmmm^sYsit, mmmmmmzm 
40 sBufcaaew/^u^i:**. 

[0072] ±wfflma*swiimi&i e-ctt. 
vi-ysfm&hisX, 3v^^gMntpnph7> 

1 S^rffl^TV^* 5 , Cltli3PI^^n5^©T-tt 
75t<s h7>^*CDtt«avsyfto*iSK:MB>S:<, 

[0 0 7 3] B8C7PtJ:?C, ^RUDKMfeS 

50 T#J&*Wfe«Wie^SYSJ:0t»fi<->ar3T^6©1?, 



(8) 



8-305316 
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?$Bizm%t z&m&&z 0 ^(D^tam^ 

7ICTfft>n5 0 ft, *SOfcWT?tt, f§^g&|n]S8l 7 

[0 0 7 4] fi^£8t@R 1 7 li, 06 C^-T «t O C» 
&Hi{f*f SYSA^JveftA^ftS 2offl7>>3'? 
h-7)l>9-/U 20 • 2 1t, WHf- hTifci 

0R@»2 2fc-efl&S3ftT^S. 
[0 0 7 5] 7»av 2 Oli, 

i) ssaibt, m*«i?*»6 2«t©tH*«*Qife-f 

2 3 CTtttttfSfi^n&ttl^e^/Q 1 tiU 0 R0SS 

2 2 ttt$&$ns. 

[0 0 7 6]BP^ 7>5/3ybv;i/f;H/l/-i'2 
y^fttfttBUT, tB±»ffi^Q 1© "H i" 
[0 0 7 7] »7>^3 y hv;i/f;w — * 2 

ott, 06t^-ri^t s ^astaftw&nfeBisEairES 

R5ft^M/T««tt«BVddK:»«fcafn4fcWfc:, * 
*A~>* C 2 £^UTqI£«i»iE8R 5 CgBttStlT* 
t), Cft^m^ffittisR 5:fcJ;l^^V>*C 2.©iSa^ 
^b*CtoTHl*lfQ 1© "Hi" U^i/JBIHOS 
c?^fiS5^"S J; -5 tc4;-3T^5o 
[0 0 7 8] Z hC «t *? x #HJ60yT-fci\ nTSOStfcSR 

H^fi^fQl© "Hi" i^;u»3fB©«££, Bfe&flra 
©W:&»T3;T©»Ilffl (C2R5) titezJiolimfeL 

[0 0 7 9] 7>i'3^h7;W-f7 , U-^2 
Mix A^^fr^A^ftfct&llJfi^SYS (A^yfi 
^D2) ZWMLXs W*iB : P*»€»2«©fflA«^Q2 
£0R@S&2 2(caj±j-r5«tot'5;oT^5o 
[0 0 8 0] BP*>, 7/">3'^v^W/U-^2 
li± N 08t^-r«t-5t. A^ft^-D 2©i:*>T* s !3^ 
s^&tftWl/r* W2lffl^Q2© "Hi" U"t;nfc$B£ 

[0 0 8 1] ££\ 7>ya y hVJl/f/^ — * 2 

R6 4^u-ca«ffi«»VddH«tt*n4 4:JtK:, * 
^t^* C 3 StfLTBISifijaKR 6 CJSttgrftT* 

o> c:fte>nr£ffiifiiSR6;fc«fcv*i>-'v>*c3©*a# 
Hrfc-etJ^THi^fg^Q 2© "Hi" u-vUtBffl©* 

£ $r^@51- 5 «t -5 K &o TO So 

[0082] cftcto, fraaK wto., Miaa&fl»BR 
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fflaB^Q2©"Hi" U^;UJHM©JI*fe» iJfcftfS^ 
©tii*i8^$T-©WH (C3R6) i:&5<totCl§:£L 

[0 0 8 3] OR(elS&2 2li, -f>A-^2 3^LT 

ftff^/Q 1 iis 7>>s «> ri/- * 2 1 

fre>tti££ft£ffi£«-^Q2i:#A#£ft, mt>m^/ 

8fc*-r±5fc, *J»fi^tbT©ai*rfi*/Ql+Q 
10 2fetH*r6«t'5tft-3TV^*. a*S^/Q 1 +Q2 

tts "Hi" u^i/JWHos^aHftfWi^©*^^ 
[0 0 8 4] m N a\ uMiie^ctt, nmA 



©ill 



^8BBB©W^Bi:rat4:*S©Tf» ®5£^-ria]W{§ 

20 tHies i 3©*jasfan*{bt?S3. 

[0 0 8 5] *SOK«Ttt» ^WfS^millSS 1 

^W^U-^2 1 • 2 2£J;o-tflg5bT^£* s , 



9> h l/t-'VMfi&^lyTfeiV^ £©* 



lEatcjtorrsciiitfTsa. ^nt«tu, bums 
^© y ^ > * > ^wp^ t mniz mm 

30 [oo86] $e>c, #iwjt-i±, mme^<D7z> > 

-f^3CAASfti*D * *«^©tM&fPlt&f?V\ IB 
A 5 , WTO^EJBWTttx !*fWl^©^'5>^r>^MBI«* 
K5i , ^'2©>'^u/7 7'Ib1ES1 1 SrfPlt^-eT, V-^ K 

7^ M2c*»5ig*«*ftift«-r*iBfka*atfiico 

[0 0 8 7] mmm 2 d *^0^©^te©^ffi^^ ! 'J^r•^v^T 
40 09*jii>-0 1 0 iz&-3\,>zm.wtni£, JsiToaD-c 

fc£o ft, lfti«©fllfi±, ±13HS£fi?iJl h|il-©^tg& 

fi-ra»»fc:ttEi-©#^*tt8eu -tcsiiBftSBsr 

So 

[0 0 8 8] *HS£0iJH^SiS^^a{^ H9tS 

ess 1 3ipe»a**nt»j«ie^4«x*$ix4Ay7T 

0SS3 1 h•7'r>'■^€:*bTV^■5o 

[0 0 8 9] /'^ >j» 7 T@S§ 3 Hi, %3IS©NMOS^ 

@Eg3 2 fc x *«©PMOSWBIh1B53 3 kTf«J«$n 

50 TV>£» 
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[0 0 9 0] ±83NMOS«gff£tHlSS3 2tt, JS«{4»® 

vddfcstttiivs s t(Dfflizmmzmffi,$ntz2 

M<Dn-?- J r*Jl'MO S (Metal Oxide Semiconductor) 

Trl ■ Tr 2*>6&oT:fc!K NMOS h7>^^ 
T r 1 ©7- h««B{CJ±^fl^-©A^Jg?V i 

i^£ft, _hiBiag F^yy^^ciiiiSitii, &|8!©pm 

NMOS h5>^^^Tr2CDy-h«®{CU±>'^v 
7 7ff±IIIB3 4#S8K*ns C©My:7 7f?JLt[H]ES3 
4*?) NMOS h7>^X^Tr 2S:ON^t?.tS)® 
; t -< 7^ S£E V B N ASffliD £ ft 5 «fc o £ & i X V ^ £ „ 
[0 0 9 1] Ay7Tf$MtlHl§&3 4tt, ^WT^lffV 
BNfc{g«&*®Vs s htfA^ft, ^ft^VBNi: 
Vs s h £ NMOS h7>^^Tr 2©^- 

itlHlSS 3 4 tt s "Lo" U^;WOfH»«^#A*;*ftft 
tf, VBNI;NM0Sh7>^i'Tr2©y-HI 
KSU&DU "Hi" l^;i/©ftj®<i^#A7J£ftft»£s 
iSm^Vs s£NMOS h7>^^Tr2©y-M 

[0 0 9 2] ±83PMOSi^ff$[H]SS3 3 HU Sfl: 

{4mMV d d i;{£»4S?)IV s s t<D?£lzm.&]lzmffitS 
ftfc2{i©p-^*;uMOS h7>^^ (fcTFs P 
MOS h 7 >i^* t^S) Tr3 
T£?>> PMOSh7>^i'Tr4CDy-MW(i 
*ja©NMOS«0KlHl»3 ZOUWjy — r-'Vo#«S«* 
ftSfcftt^ PMOSh7>^^Tr3©y-MI 

±!§gg3 5A>e,NMOSh7>^^Tr2SONJt 
htz&CDrt-l r^mSVBPASffi&nSft* «fc-5C&oT 

[0 0 9 3] !7 7f£±[elE&3 5fct, yWTXSflEV 
BPtias*(fi[*®Vddi:*«A**iix dfte>VBP£ 
Vddt&IRWCPMOS h7>^Tr 3©<7*- 

±1^3 5lt "Lo" \s^)V(DUmnm*Xp-gtltl 
;W7^1EVBP5NM0Sh5>^>Tr3 
©y-r-WBfcMDU "H i" WOMDftmm^&X 
A^nntt, iS5*<iVdd&NMOS h5>v;**Tr 

[0 0 9 4] * fc % ±IBP M 0 S^ffJlHlgS 3 2 ©pi h 5 
>y**©S8»j£fc:WU /^77@B3 1 ©tH^^V 
outtg^n, PMOSia»HIB3 2^6)©I±S^A S 

[0 0 9 5] ffi> ±I3NM0S hv^^Tr 1 • T 
r2, PMO S h7>^^Tr 3 • T r 4©'fH^ft£ 

u.-&n-eft[5]-£ j So — '' 

— H-0 9 6] ±f3y?-f 7^@£EVBN{i, M-Y/'^fflN 



(9) 4WF8-3 0 5 3 1 6 
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MOS h7>^^Tr 2©gK1M*lia s f§£l3il<£fc&3 
.£o&S£ET&£o Vbntt, ;H7XiEVBNtf9] 
*n$ftT^-5i:$ONMO S h7>^^Tr 2©7- 

VBPfciU A-f77fflPMOSh7>^^Tr3©P 
MOS h7>^^Tr 3©ltf1M*?S;& s t§*a$lfc£fcfc3 
<fc-5&*JET-£>£o Vbpli, vt-fTXm&VBPtfl? 
;!lD£ftT^3 fctCPMO S h7>S/.X*Tr 3©?— 

10 [0 0 9 7] ±!BNM0Sh7>^^Tr2 
©Vbnli, NMOS h^y^^^Tr 2©KfBmaV 

5:Mfefe©t-$?>o o$D, Vbn = Vthn + a 
VBN-Vss=Vthn + o 

[0 0 9 8] £tz, ±|3PMOS |-7>y^Tr 3© 
Vbpli^ PMOS h^VS^^Tr 3©gMSEEVt 
hpt, v-^>»Ea^§l^fe*)©r-fe5o o^?), 
VbP = Vthp-a T-fet)x 
20 VBP-Vdd = Vt hp-a T*fe-5o 

[0099] mz, ±t&iv7 7®t63 lcommz^ 

TfilTC»!8t4. NMOS*UI5®K3 2H*V> 

ts NM0Sh7>y^^Tr2l:a, ;H7^Vbn 

[0100] Mt^ NMOS h7>-^Tr 2© 
• KU-f >PIMft5«I s d 2 tt»flstt!i# 
«SSII««i:&*Cfc*^ ±I3NM0S h5>5?**T 
K W >RgCsfcft£*sfcI sd lfct, N 
MOSh7>^^Tr2(Cintx NMOSh^>^ 
30 X*Tr 1 tNMOS h7>-^^T r 2 i;©g^J&A» 
e>*fiS©PMOSi®^|5]K3 3fldfc»£ftSo 
[0 10 1] iiZ.^>±K #h7>y^^T r 1 • Tr 2 
08ttj&fre»#«Lfc*«teBBH±» PMO SSSffJIHIS 3 
3©PMOS h 7 > y 7 ^ T r 4 ©y- b liCgi^ 
nt05©T> tt£iM£f2ffffijtttt!Bfc:fe3. £©£ 
£ttttJBK:i3^T Idsll±> Idsl = Ids2 

[0 10 2] d©J:atC N NMOSh7>^^Tr2 
t««EIds 2*«£rfc»©y-h • V-^W©*ffiM 
40 tfVbnt-6D, NMOS h7>^^Tr 1 • Tr 2 
<DYyyV7s$%i>&.1*m-Xh%^hiP<b, NMOSh 

NM0S8ff«3 2C*tf5ffl*Vott, V 
o = Vi n-Vbniftl.. 

[0 10 3] Sfc, *S0PMOS«UKIhI»3 3fc;fc^ 
PMOSh7y^^Tr3©y-N • V-^PI 
t*f^««* l «aifP««i:&*«fc -5 C*EEVb puffin* 

ftT^s&a&K, b5IS©nmo s^mK3 2 
©a&#Ji&££i*T-i^©iOT£fTo<> l^a^t, 

50 PMOS^(hJSS3 3©ffi*(Sl^Vou t tc45ft£«{u 
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Vouttt, Vout=Vo-Vbp£&!K 

V i n.£(Dm&&fr?>£. Vout=Vin-Vbn- 

[0104] .rci-t\ ±mfflmm^£i&®m 1 3*>e> 

"Hi" U^;i/CD»JWS^* s ^^7^f#±lH]K3 4tA 

£(±<£«{£Vs s#3MJD£ft?>o CfflltiiVs sfcfc, 
G8ffl^mythn«t!3'fe(lC>*JET-S>S©T% NMOS 
h7>^?Tr 2CDV-^ • K W >Pffl£l±«afcI d 
s 2 #flftft& < & t) s NMOS)S§Ufc@E§3 2©i&{^#f? 

[0 10 5] Httl^ »]«B^£jS®»1 3fr£ "H 
i" U^O»JW«^*«yty7 7'ff±lllB3 5tX*3f 
nSJ:, PMOSb7>-^^Tr3oy-h«ffil:li 
Sm(Mt*lVdd#BflH]£*U PM0SH5>y^T 
r 3©V— * • >RS£ttS«tI d s 3#»fcfvk< 
PMOS«yBEItt3 3©SM^*»ff±-TS. 

[0106] Ltzt^x. mmm^mmmi 3*>6m 

PJ, SKfta^*? 1 fcffiUrt* V-* H^-f A 2 tlx 
7h'7-f A2 (I SMifc&«7J©?§g £ 88 < f C t * s 

[0 10 7] CiT\ ±JBvW75»[I]»3 lC*tt4^ 
>y7rff±[HlSS3 4 • 3 5£o^TI21 0£#«3L&# 
fettTKRWrS. f& Mft©^y7Tffltl3IS3 4 • 
3 5 t&V'.T &*©«££«:, a*Wt[5]UT-fe-S©TN 
#£QK0!T?HU PM0SSM3 SCflHA&ftfc^v 
7.7fPitlalB3 5lco^T©§iBJ3£fT5o 

[0 10 8] ±l3^y7 7ff±0B3 5tt, WfcttBIl 
0 (a) C^tioC, NMOSh7>y7^Tr5 • 
Tr 6 A^&^Tl^o 

[0 109] NMOS h7>-^ T r 5©V-*®«i 

MOS h7>-^^Tr 6© KW >«®* s g^E£ft£ 
tftt, NMO S h7>^^Tr 6©V — 
I^W^WI^VintCigttSfu NMOSh7>^^ 
T r 6 ©y- h «SKtt-f Wt-* 3 6 ©tB^^A^ 
^£ftTO£„ 
[0 110] LTs NMOS h 7 T r 5 ©^ 

-h«ffi*J:V'f Wt-^3 6©A7j4&B^«\ f&JSPfi 
*4j«IhI»1 3*6©$iJ»S^* s A££ft3cfc?£&^ 
T^5o NM0Sb7>W^Tr5-Tr6© 
Sfibfttt* PMOSmjI§S§3 3©PMOS h7>-^ 

^Tr 3©y- h«Bcs«jsft-ci^*. 

[0 1 1 1] bfe#^>T, STr5 • Tr6CA*?n 
-&f&JMl^# "Lo" u^;uT-;g>ft{£, NMOS hv> 
*J7.*?T rb&ftmmkmhtZ*). NMOSh7>-^ 



(10) #SB¥8-3 0 5 3 1 6 
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^Tr6^Itt.fJ:^5. ^tltc^^T, NMOS h 
7>W^Tr6^LtVi nA^-f 7^1EVBP 
tUPMOS h7>^^Tr3©y-MSl:A* 

£ft, 7 7 ©eg 3 1 i^i&^-rso 

[01 12] STr5 • T r 6 KAa£ft4ffl» 

ff^ijs "Hi" U^UT'&fttfx NMOS h?^^ 
Tr 6 NMOSh7>-^Tr 
5##iitt*ii:fc.5o ^Ciot, NMOSh7>^ 
7.*Tr 5 47>UTi^*(5i»©Vdd^e>©SEVdd 
10 #PMOS h7>^j'Tr 3 ©y- h®t&£ A7J£ 

[0 1 13] £tz, ^y7rff±llB3 5©ffe©lH]Bi: 
UTtis 010 (b) t^-T«to(3, PMOSh5>>> 
**T r 7 • Tr8*>e.4?t^5, 
(0 114) PM0Sh7>-^^Tr7OV-Xli 

£(£i§«{4«iiVdd#jgiK£ft, KwvwBtfctp 

MOS h 7 yy^i' T r 8® H U'f ft5 
i:±tts PMOSb-7>y^^Tr8CV-^littt 
Rffe^aWFVinffgaftSfU PMOSF^y^X^ 

20 Tr 7©^— hSBCB:* W<-*3 7©HWj1SH 1 ;MS5 
gS^ftTV^o 
[0 115] -fit, PMOS h7>y^^Tr8©y 
- h»ffi* iW-f Wt-* 3 7 ©AftSSmcfct, WfflJfl 
^^fiXlHlSS 1 3 ©$UfflIft^-dSAy3 £ ft 5 J: 5 C St -3 
T^So PMOSh7>y^^Tr7 - Tr8© 

PMOSWIS3 3fflPMOSh7>^ 
^Tr 3©4^-h*«fcS6tt;irftT^S. 
[0 116] Lfc#-?T^ §Tr7 - Tr 8tAy3^ft 
•5$Wf-5f# "Lo" l^l/T-ftftti, PMOSh7> 

30 $>';**Tr7{«NHM*Si:&^ PMOSb7>yX 
?Tr 8#$IKIttJBi:>3:5. inCiot, PMOSh 
5 >i/Z>& T r 8 £t>LT V i nA s M>f 7^1ffVBP 
tbTPMOS h7>y7^T r 3©-!/- bSflS^A^ 

£ft, /ty^T'isiBsa 1 *«iM^-rs.' 

[0117] — 7jx &T r 7 • T r 8 IZ AllZtl&mffl 
ff^* s "Hi" l^bT-ifcftfcf, PMOSf7>yX^ 
Tr8tt#«It&t)v PMOSh7/y7^Tr 
7#t?»tt»fc&S. £ftfc«fct>T* PMOSb7>y 
**Tr 7^v>bTig«ti£Vdd*sPMO S Y^yVT. 
40 nr 3©y-h*ffi£Afc£ft, 1© 

[0 118] ^•^7Tff±[s]SS3 5©££>£flil© 

HE&tbTfct, 010 (c) lCjjt*-J;-5fc, NMOS h 
7/y^^Tr 9i5«£t>"PMO S b7>y7^TrlO 

[0 1 19] NMOS b 5- Tr 9©V— *®Bi 
C f±i^«{i«j® V d d £ ft, Kly-f >*fil{C tt P 

MOS h7>y^^Tr 1 0 © K U-f VSfiltfS^^n 
5i:ftt> PMOSh7>y7i'TrlO«)V-^t® 
50 fcttttftAfcttTVintfS&ttjStftTO*. 
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[0 1 20] -tUT, NM0Sh7>y7^Tr9*J; 

tFPMos h7>-^^Tr i ooy— vrnmizit. m 

fcoTl^So PMOS h7>^^Tr7 • Tr 

SOjg^tt, PM0SM«3 3©PM0S b 7 > 
Wi-Tr 3©y-h*l2ilCjgi^;*ftT^5<, 
. [0 12 1] STr9 • Tr 1 0#5l^£1& 

£fe #g & o T ^ £ ©T% fraifi^ £ Sfi £ ■& 3 £>g# & 
v-o d©fc«>, ±I3bfc01O (a) (b) Cmtio 
JSc-f >n—p 3 6-3 7 fcRtta&Sjb**:^©-?, ®S§ 

£ fas m & * © £ ■* a z. t # x- § s o 
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